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'^©I^Pg&tiiAP^tP"Siii®'>''£< i: 'b-:*©iiiOT'7V 
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W*ii2(cjetbfclSPJ©J:51-. ^-©aS^i^ 

fc±-C. ^i:©=f~Atfr4©^^fi'til^:^i^blfffit. lUli 

'^fs.<t\>-%tir--^^~yv-f^^x. 

50 Aisft^fiSi-rs, 



5 

[0 0 15] »*il2{cf5«Lfc^BJ?r$f>}c«JS$* 

{0 0 161 mimz\mm.-tmi^^h\mm^'^ 

[0 0 17] amA-4iLmmLtcmm\mL. ii* 
[0018] 1 ~ 5 Kw.m vtzm^m u m 

2m^X\. 0 M P a &.±^f£^^^itt^ ^ 
[0 0 1 9] WH, 2. 5. 6(rte«Lfc«0J(CM 

®Z1®=J-A#!|5KC. 
[0020] ft*IIl. 3. 4. 5. 6{CiBitLfc«PJ 

[0 0 2 1] Il*iil. 3. 4, 5. 6(CtB^b 

(c. 3 a® 3 wific. nm.^^ -v-® t-- k7 ^ 

[0 0 2 2] MiEg6t)^:®"Sr€^t5/cfe. ZOWM 



(4) #M 2000-79643 

6 

©»*5l OtdlHifeL/clSMfi, ^ffiMB6ii®^:R3 

muh(D rJAummmm^t^ 2 msxho ato 

[0 0 2 3] 1 0 ictmLtcWMlcm U fl*il 

10 1 i\zimLtcmo)X9{c. wm\ts w^&m&^ 
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[0 0 3 8] e(±ai'<fc^^^3'i^©ai*ft^«T(ca 
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30 la31'*JV^r, tt^SM^^Fplto 55^tffil&atW 
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Wsiti ;5^b^-i.fl-i4B©7'^yK^ifite-r?.o 
fmmmt^ i)-ht-hWi^m^f^tY. t.xomt. ^ 

Mm A t 3 i^ttr4B t ©*l&l©l&-fB^ 1 0 0 % i: t 

©-^cJ:5«-©al^-^gs^^ {a+ (a+b) } ^1 
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(DE.lCX?)^^(DmM^'J-m^ {A+ (A + B) +B + 

(B+c) 1 m<Dm. ^itsst. ^H©3AW4C(D 

MsC^m^mi¥i(nn^om=^-i^m {a+ (a+ 
B) +B+ (B + c) } ±ammmmLxmm. 

^momM^'^m {A+ (A+B) +B+ (B + C) 
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[0 0 4 9] (2) tS*l±. Bg=fAA. BJbmm^=^' 
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14. ^£D^tJ=i~ASli$^i: LT. K'?;t-^V'=A1 8 20 

[ 0 0 5 7 ] * fc. y K^i'i^ 1 9 f4. -^iC. -^/V 
N 1 6 ^®S#^5tt%t5fc*© hl-S' K7>^^-^' y 

^'FbIJI!-. ^ L-C hu-y K=5f^5'7'=f-t.2 5©#S«3i ■ 
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[0 0 5 9] ^:©-^F. 7v?7-'V*-*:^l 5®ffi3S3 

3i^fflJ5gt!:S:t57'f-;V3 (4. M^-©e«tt 

i/\ ioT. ^yf— y^fts^'i^-B ot. 5fe(-Sil^Ufc 40 

^■'S^^(D-\z'^o%-mm^mvi {a+ (a+ 

B) } X!4^-S^®-(-1^5^-®aS="^SPt^ {A + 
(A+B) +B} 01,^t"n;4-5:iifflt5o ClWiJ-^. =>' 
AWA<!:=rAg|5# (A + B) t(4. Sfc=^Ag|5tt (A 
+ B) i=f-6.W^BilJli^^T':*— /^-y-yT'^-fr 

[0 0 6 0] ^i>.W4At(4. NR^. IRS. SBR 
::®J;5t-tti(i. 7-:;7^v*-*:^ i 5 tifiv^=^Affi so 
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f-;U=fiN|a^^(CJfcL. IMP aJi^±ffiV^l 0 0%^-:? 

^7;^St>~3 0 0%^v'3.7;^Srfi-t5o 

[00 6 1] (^te^i-^©-) 0 1 1 \C-&m^(D%X' 
{S|g©^rc-7 7=i~-^l 7i:|^K©'l'yf—7^-f^"i^ 

2 0t©«#E;i5#4t5, ::©fc*. ^^-^rio©!; 

-C. ^x-77=fi^l 7i:^y:>— y^'-f^i^2 0t 
(c. ;^)£^©E{ctS5IIH©«l=i'A§|5tf {A+ (A + 
B) -+B+ (B + C) } XI4;^ffi^®Ei-t^5^B©a 
Iri-AgW {A+ (A+B) +B+ (B + C) +C} ^ 

[0 0 6 2] ^©S-g-. -ri^-t-7-f-^=i"A2 0f4. 5fe 
tBi:©aJi=J'Aa5*t {A+ (A + B) +B} Iriiffl 
L. ^©^. =?AWifC[Cf-x-7 7=*'^l 7fflBR 

J^m^ {A+ (A + B) +B+ (B + C) } Xtt^H© 
^g:fAg|5$t {A+ (A+B) +B+ (B + C) +C) 
Sr^^^-frSo ^©*^. (B + C) Xttai 

=rAg|5*t { (B + C) +C} f4. mi=f^a5tt- {A + 
(A + B) +B} ©ifffl-gptJi— A-7S/:/Si3:5„ 
/^*Jf-i-77=^^l 714. 1 0 0%^-i^3.7;^:454. 
0-8. OMPatfclJ. :JA$tif^B©Wtl 0 0% 

[0 0 6 3] {mmmt(D^) m \ i 

/T^-ri3®is!ct(4. ^-f-ti o©#lA#ET-e;*ct?ift 

8(41. 0-2. 5MPa-efe9. f- KSH 1 ©ffi?S 
^^l:SrgS<)it5t-K7^7^'i^2 1(45. 0~l 
0. OMPa-efeSo io-c. ^^«I4. =i-i.©Jf$;^ 

Z.<O^'y:^y-^m.\^i^'0. UlfLli. e^«}^=i'^^ 

[0064] ioT. K'-K7^7=''A2 1 t. ■f'-l' K 
r>;e-^;l,:n'Al 8t. f-:x-7 7=i"-^l 7 i: Ij^i 

<Dm\m7%B(omM^^m^ (a+b) +b + 

(B + C) +C} lriifflt5o 3AgWA{4f-K7^ 
7 3 A 2 1 © 3 i^ffi^tl. 3 i.t|5|^ B i4f--f K ^7 jt— /I' 
8©:dV4I^t». =f"Affl!fi-Ci4f-:x-7 7=*"^l 

7©3A»^titi-5„ r©®ra©as^■A$w^*fflv^ 

Ell Ofc^f J:5{-. *;/3-7;^53-^f4ft^ 

tt'^j:?). ^'j^y^m.\ti^xfih. 

*. 3'A^#ffiilgifeSt(4?l4L7i<?i5„ r®*^ 

i,. ^ai^"i»siitfi4. ffii:FBK'-«i5©^-^^-7->/ 
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1 0 0 6 5 1 mmmoE) m 1 1 ^z-mwi(D%x' 

-f^;45^^-f-5o ^<D--^^ 3 0 0%^v?3-7;=^i^s ^ 
3 - K©IMi-ii-g't 5 ffi^ V ^ 7 ©?M=*'-^ 

=ri.24f±5~l 2MPat?fe!5. B*«tt^^^^S 
tt{C'gtl5hU'?'K^ty/=f-fi>2 5H:7~l 3MPa 
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(54) METHOD FOR LAMINATING STRIP-UKE UNVULOANIZED RUBBER AND LAMINATION 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the sufficient 
durability, high precision and high productivity by using rubber 

compositions whose modulus varies in the order of supply ,a ^ 

after vulcanization, then extruding a first rubber material and 
blending this rubber material with a second rubber material as 
specified to mold a first lamination rubber member. 
SOLUTION: Rubber materials A. B show a varying modulus 
between two different kinds of rubber material at least in the 
order of supply after vulcanization. First the first rubber 
material A is extruded from an extruder 2 and the extruded 
strip-like rubber is sequentially wound around the surface of 
a support 1 helically. Next a strip-like blended rubber 
obtained by adding the second rubber material B to the first ^ 
rubber material A, is sequentially wound around the support 1 
helically in the same excluded sectional shape to mold a first 
lamination rubber member. In this case, the blending ratio of 
the second rubber material B depends upon the stepwise 
increase and the gradual increase of the volume of at least, 
the first rubber material A. In addition, the strip-like rubber 

and the strip-like blended rubber are sequentially wound helically while mutually overlapping at least, 
the edge parts in the width direction of the strip-like rubber and the strip-like blended rubber. 
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CLAIMS 

[Claim(s)] . 
[Claim 1]Spiral winding of the band-like unvulcanized rubber extruded from an extrusion machine to a 
rotating base material is carried out, In molding a laminated rubber member with specified section 
shape, to a rubber material supplied to an extrusion machine. An after-vulcanization modulus uses 
two or more sorts of rubber compositions which are mutually different among 2 persons of the order 
of supply at least, After molding a rubber member of the same kind by band-like rubber which 
extrudes the first rubber material from an extrusion machine, and is extruded on rotating support and 
holding the same extrusion sectional shape succeedingly, Both kind rubber material that blended the 
second rubber material to the first rubber material by stepwise increase of a blend ratio and at least 
one increase in gradual increase is extruded from an extrusion machine, A laminating method of a 
band-like unvulcanized rubber making band-like rubber to extrude overlap at least a part of above- 
mentioned rubber member of the same kind, and molding the first laminated rubber member on 
rotating support. 

[Claim 2]After holding the same extrusion sectional shape succeedingly after molding of the first 
laminated rubber member, A laminating method of a band-like unvulcanized rubber indicated to claim 
1 which extrudes only the second rubber material from an extrusion machine, makes band-like rubber 
extruded on rotating support overlap at least a part of first laminated rubber member, ahd molds the 
second laminated rubber member. 

[Claim 3]After holding the same extrusion sectional shape following on molding of the second 
laminated rubber member. Both kind rubber material that blended the third rubber material only to the 
second rubber material by stepwise increase of a blend ratio and at least one increase in gradual 
increase is extruded from an extrusion machine, A laminating method of a band-like unvulcanized 
rubber indicated to claim 2 which makes band-like rubber to extrude overlap at least a part of second 
laminated rubber member, and molds the third laminated rubber member on rotating support. 
[Claim 4]After holding the same extrusion sectional shape succeedingly after molding of the third 
laminated rubber member, A laminating method of a band-like unvulcanized rubber indicated to claim 
3 which extrudes only the third rubber material from an extrusion machine, makes band-like rubber 
extruded on rotating support overlap at least a part of third laminated rubber member, and molds the 
fourth laminated rubber member. 

[Claim 5]A laminating method of a band-like unvulcanized rubber which indicated band-like rubber 
extruded from an extrusion machine to rotating support along a shaft direction of rotating support in 
any 1 paragraph of claims 1-4 of band-like rubber which carry out spiral winding one by one, and mold 
a rubber member while making a crosswise edge overlap mutually at least. 

[Claim 6]A laminating method of a band-like unvulcanized rubber indicated in any 1 paragraph of 
claims 1-5 using a rubber composition which has physical properties from which a modulus and 1.0 or 
more MPa of at least one moduli of a 300% modulus differ in two sorts of the order of supply 100% 
after vulcanization in two or more sorts of rubber materials. 

[Claim 7]A rubber composition for inner liners of an after-vulcanization tire is applied to two sorts of 
rubber materials. Either [ at least ] a halogenated butyl rubber constituent of air impermeableness or 
a butyl rubber composition is used for the first rubber material, A laminating method of a band-like 
unvulcanized rubber indicated in any 1 paragraph of claims 1, 2, 5, and 6 which use either [ at least J 
a natural rubber composition or a crude rubber system synthetic rubber constituent for the second 
rubber material. 

[Claim 8]To three sorts of rubber materials, a rubber composition for tread under cushions of an 
after-vulcanization tire, A laminating method of a band-like unvulcanized rubber indicated in any 1 
paragraph of claims 1, 3, 4, 5, and 6 which apply a rubber composition for tread bases, and a rubber 
composition for a tread cap, and are extruded in this order as the first rubber material, second rubber 



material, and third rubber material. 

[Claim 9]A rubber composition for bead fillers, a rubber composition for sidewalls, and a rubber 
composition for rubber chafers of an after-vulcanization tire are applied to three sorts of rubber 
materials, A laminating method of a band-like unvulcanized rubber indicated in any 1 paragraph of 
claims 1, 3, 4, 5, and 6 extruded in this order as the first rubber material, second rubber material, and 
third rubber material. 

[Claim 10]A laminating device of a band-like unvulcanized rubber characterized by comprising the 
following. 

A pivotable base material which has a field with a volume of unvulcanized band-like rubber on the 
surface. 

An extrusion machine which supplies band-like rubber to a field with a volume of this rotating 
support. ■ u- u 

An amount-of-supply adjustment device which it has two or more rubber material feed units which 
supply individually two or more sorts of rubber materials to this extrusion machine, and each rubber 
material feed unit measures weight of a rubber material, and adjusts the amount of supply per unit 
time of a rubber material. 

[Claim 11]A laminating device of a band-like unvulcanized rubber indicated to claim 10 characterized 
by comprising the followingr u- • 

A stage when an extrusion machine feeds a measuring rubber material into an extrusion machine via 
an amount-of-supply adjustment device. 

A control means which controls injection stopping times of this rubber material. 

[Claim 1 2]A laminating device of a band-like unvulcanized rubber which either one of a base material 
and an extrusion machine indicated to claim 10 which has a moving mechanism in which relative 
displacement is possible in accordance with the axis of rotation of a base material, or 1 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention in the laminating method of a band-like unvulcanized rubber and 
a laminating device, and the details of a twist. Two or more sorts of unvulcanized rubber materials in 
which the moduli (elastic modulus) after vulcanization differ are extruded with an extrusion machine, 
It is related with the laminating method and laminating device of a band-like unvulcanized rubber 
which are especially applied to molding of a pneumatic tire about the device which realizes the 
method of using as the rubber member which laminates the extruded band-like rubber on rotating 
support, and makes a group, and a method for the same. 
[0002] 

[Description of the Prior Art]Generally, the process of pasting various kinds of unvulcanized rubber 
members together before vulcanization of a complex when manufacturing is required for the complex 
which has various rubbers. Also in the complex of various rubbers and various reinforcing members, it 
is the same as the above. When this complex is a pneumatic tire (henceforth a tire), the tire is made 
of reinforcing members, siich as a rubber coated cord, and various kinds of rubber members. 
Therefore, the unvulcanized tire which pasted together charges of a reinforcing member, such as an 
unvulcanized rubber material and unvulcanized rubber coated cord material, at the molding process is 
prepared before tire curing. 

[0003]However, nowadays shows the tendency which develops increasingly the demand 
characteristics over the rubber composite containing a tire, and is diversified increasingly. It doubled 
with this tendency and the members forming and the tire component of rubber composite are also 
-diversified increasingly. Therefore, a molding process also cannot but become increasingly 
complicated. As a result, the actual condition is that full automation of a molding process becomes 
difficult and still needs help work. However, if help work is added, the improvement in large of molding 
efficiency cannot be attained, and the accuracy with tension of various materials will fall. In order 
that especially the quality of accuracy with tension may influence tire quality in the case of a tire, 
precision improvement is strongly desired with molding improve efficiency. 

[0004]Then, in order to meet these requests, about a tire JP,7-941 55,B, The outlet orifice of the 
constant-volume extrusion machine was located near the position which arranges a rubber material 
on the rotating base material, and the method and device which extrude a rubber material directly on 
a base material via an outlet orifice from a constant-volume extrusion machine are proposed. 

[0005] 

[Problem(s) to be Solved by the Invention]On the other hand, the advancement and diversification of 
demand characteristics over the rubber composite of a tire or others require the optimal physical 
properties of the rubber in each part of a tire, or each part of rubber composite. In order to satisfy 
this demand, property differences, such as a remarkable big modulus difference, arise between 
contiguity rubbers as a result. 

[0006]Speaking of a tire, I hear that this has a plane of composition which presents a big modulus 
level difference into many portions of a tire, and it is in them. Therefore, under loading, over a long 
period of time, a strain concentrates on these planes of composition of the tire which runs not less 
than tens of thousands of km thing long distance repeatedly, and acts on them. As a result, it is easy 
to generate failure of separation etc. in these planes of composition, and endurance falls to them. 
[0007]However, the above-mentioned gazette is touching on neither failure of this kind, nor 
endurance maintenance thru/or correspondence of durability enhancement. On the other hand, as for 
a tire, endurance and other performances including rubber composite have a 2 rate rebellion element 
mutually. That is, other degradation will be caused if improvement in endurance is aimed at by one 
side. A durable fall will be caused if other improved efficiency is aimed at on the other hand. 



Therefore, each rubber serves as a rubber composition of the physical-properties design on which 
both were compromised suitably, and cannot realize optimal design of each rubber. 
[0008]JP,40-24384,B has suggested one solution about this kind of problem. That is, the 
manufacturing method in which the predetermined part of a tire is made to form is proposed, facing 
the gazette sticking several different unvuicanized rubber materials on an unvulcanized carcass 
member, and changing from one unvulcanized rubber material gradually to other unvulcanized rubber 
materials at a target 

[0009]However, the indication of a gazette same as the above is a point using the roll apparatus of 
the number corresponding to the number of two or more unvulcanized rubber materials, and the 
mixing mill device of two or more unvulcanized rubber materials, and requires a huge space. Between 
roll apparatus and between a last roll device and the attachment position of an unvulcanized rubber 
material, the modification which is hard to control to various kinds of unvulcariized rubber strips 
arises. Therefore, fabricating the precise unvulcanized rubber member of sectional shape on an 
unvulcanized carcass member reaches to an extreme of difficulty. From these problems, the 
manufacturing method which a gazette same as the above indicates is inapplicable to molding 
automation. 

[0010]Therefore, the invention indicated to claims 1-9 of this invention. After being premised on 
space-saving molding automation when manufacturing tiie rubber composite of a tire or others aiming 
at complete solution of many above-mentioned problems. Sufficient endurance maintenance of the 
rubber composite of a tire or others and application of the optimal-design rubber composition to each 
rubber are reconciled, and it sets to the eye 1 to provide the laminating method of the highly precise 
request sectional shape of each rubber, and the band-like unvulcanized rubber of a high throughput 
which can realize precise request arrangement 

[0011]As one device for realizing the invention indicated to claims 1-9, the invention indicated to 
claims 10-12 of this invention is easy and compact and sets to provide the laminating device of the 
band-like unvulcanized rubber of low cost to that eye 2. 
[0012] 

[Means for Solving the Problem]In order to attain that eye 1 [ said ], an invention indicated to claim 1 
of this invention, Spiral winding of the band-like unvulcanized rubber extruded from an extrusion 
machine to a rotating base material is carried out In molding a laminated rubber member with 
specified section shape, to a rubber material supplied to an extrusion machine. An after-vulcanization 
modulus uses two or more sorts of rubber compositions which are mutually different among 2 
persons of the order of supply at least After molding a rubber member of the same kind by band-like 
rubber which extrudes the first rubber material from an extrusion machine, and is extruded on 
rotating support and holding the same extrusion sectional shape succeedingly. Both kind rubber 
material that blended the second rubber material to the first rubber material by stepwise increase of 
a blend ratio and at least one increase in gradual increase is extruded from an extrusion machine, It is 
a laminating method of a band-like unvulcanized rubber making band-like rubber to extrude overlap at 
least a part of above-mentioned rubber member of the same kind, and molding the first laminated 
rubber member on rotating support. 

[0013]A base material puts the body, a base tire for regeneration, etc. in the middle of molding which 
twisted a molding drum here and twisted some of unvulcanized rubber members, unvulcanized rubber 
coated cords, etc. on a molding drum. A molding drum is provided with the following. 
A drum which makes the usual cylindrical shape. 

An annular (toroid shape) segment aggregate disengageable to a circumferencial direction. 

[0014]Like an invention which an invention indicated to claim 1 was developed further, and was 
indicated to claim 2, after holding the same extrusion sectional shape succeedingly after molding of 
the first laminated rubber member. Only the second rubber material is extruded from an extrusion 
machine, on rotating support, band-like rubber to extrude is made to overlap at least a part of first 
laminated rubber member, and the second laminated rubber member is molded. 
[0015]Like an invention which an invention indicated to claim 2 was developed further, and was 
indicated to claim 3, after holding the same extrusion sectional shape following on molding of the 
second laminated rubber member, Both kind rubber material that blended the third rubber material 
only to the second rubber material by stepwise increase of a blend ratio and at least one increase in 
gradual increase is extruded from an extrusion machine, On rotating support, band-like rubber to 
extrude is made to overlap at least a part of second laminated rubber member, and the third 
laminated rubber member is molded. 

[001 6]Like an invention which an invention indicated to claim 3 was developed further, and was 



indicated to claim 4, after holding the same extrusion sectional shape succeedingly after molding of 
the third laminated rubber member. Only the third rubber material is extruded from an extrusion 
machine, on rotating support, band-like rubber to extrude is made to overlap at least a part of third 
laminated rubber member, and the fourth laminated rubber member is molded. 

[0017]Making a crosswise edge overlap mutually to rotating support along a shaft direction of rotating 
support like an invention indicated to claim 5 about an invention indicated to claims 1-4, even if there 
is little band-like rubber about band-like rubber extruded from an extrusion machine, spiral winding is 
carried out one by one, and a rubber member is molded. 

[0018]To claims 1-5, about an indicated invention suitably, A rubber composition which has physical 
properties from which a modulus and 1.0 or more MPa of at least one moduli of a 300% modulus differ 
in two sorts of the order of supply 100% after vulcanization in two or more sorts of rubber materials 
like an invention indicated to claim 6 is used. 

[0019]In practice like an invention indicated to claim 7 about an invention indicated to claims 1, 2, 5, 
and 6, A rubber composition for inner liners of an after-vulcanization tire is applied to two sorts of 
rubber materials, Either [ at least ] a natural rubber composition or a crude rubber system synthetic 
rubber constituent is used for the first rubber material at the second rubber material using either [ at 
least ] a halogenated butyl rubber constituent of air impermeableness, or a butyl rubber composition. 
[0020]In practice like an invention indicated to claim 8 about an invention indicated to claims 1, 3, 4, 
5, and 6, A rubber composition for tread under cushions of an after-vulcanization tire, a rubber 
composition for tread bases, and a rubber composition for a tread cap are applied to three sorts of 
rubber materials, and it extrudes in this order as the first rubber material, second rubber material, and 
third rubber material. 

[0021]In practice like an invention indicated to claim 9 about an invention indicated to claims 1, 3, 4, 
5, and 6, A rubber composition for bead fillers, a rubber composition for sidewalls, and a rubber 
composition for rubber chafers of an after-vulcanization tire are applied to three sorts of rubber 
materials, and it extrudes in this order as the first rubber material, second rubber material, and third 
rubber material. 

[0022]In order to attain that eye 2 [ said ], an invention indicated to claim 10 of this invention, A 
pivotable base material which has a field with a volume of unvulcanized band-like rubber on the 
surface, and an extrusion machine which supplies band-like rubber to a field with a volume of this 
rotating support. It is a laminating device of a band-like unvulcanized rubber provided with an 
amount-of-supply adjustment device which it has two or more rubber material feed units which 
supply individually two or more sorts of rubber materials to this extrusion machine, and each rubber 
material feed unit measures weight of a rubber material, and adjusts the amount of supply per unit 
time of a rubber material. 

[0023]An extrusion machine is provided with a control means which controls the stage to feed a 
measuring rubber material into an extrusion machine via an amount-of-supply adjustment device, and 
injection stopping times of this rubber material like an invention indicated to claim 1 1 about an 
invention indicated to claim 10. 

[0024]Like an invention indicated to claim 12 about an invention indicated to claims 10 and 11, either 
one of a base material and an extrusion machine has a moving mechanism in which relative 
displacement is possible in accordance with the axis of rotation of a base material. 
[0025] 

[Embodiment of the Invention]Hereafter, this embodiment of the invention is described based on 
drawing 1 - drawing 10 . Drawing 1 is the outline of the laminating device of the band-like 
unvulcanized rubber of this invention a shown side view, and dra wi ng 2, Are a typical sectional view of 
the first laminated rubber member, and drawing 3. Are a diagram which expresses the relation of the 
rate of a delivery late of each rubber material of the first laminated rubber member and feed time 
which are shown in drawing 2 . and drawing 4 . Are a typical sectional view of the second laminated 
rubber member, and drawing 5 , Are a diagram which expresses the relation of the rate of a delivery 
late of each rubber material of the second laminated rubber member and feed time which are shown 
in drawing 4 . and drawing 6 . Are a typical sectional view of the third laminated rubber member, and 
drawing 7 , Are a diagram which expresses the relation of the rate of a delivery late of each rubber 
material of the third laminated rubber member and feed time which are shown in drawing 6, and 
drawing 8 . It is a typical sectional view of the fourth laminated rubber member, drawing 9 is a diagram 
showing the relation of the rate of a delivery late of each rubber material of the fourth laminated 
rubber member and feed time which are shown in drawing 8 , and drawing 10 is an explanatory view of 
modulus distribution of each rubber after vulcanization of the fourth laminated rubber member shown 
in drawing 8 . 



[0026]The base material 1 is attached to the axis la rotated by the drive of the rotating driving 
source which omitted the graphic display in drawin g 1. The base materials 1 are the body, a base tire 
for regeneration, etc. in the middle of molding which twisted some of unvulcanized rubber members, 
unvulcanized rubber coated cords, etc. on the molding drum and the molding drum. The base material 
1 has a field with a volume of unvulcanized band-like rubber (henceforth band-like rubber) on the 
surface. A base tire is a tire which removed the residual tread rubber of the used tire, etc. 
[0O27]Near the surface of the base material 1, the extrusion machine 2 is arranged so that the band- 
like rubber supply part 2a of the extrusion machine 2 may be located. A band-like rubber laminating 
device is a combination device of the base material 1 and the extrusion machine 2 here. The feed 
zone 2a includes the both sides of the case where it has usual extrusion port gold, and the case 
where it has a roller die of an up-and-down couple instead of extrusion port gold. 
[0028][t has the rubber material feed units 3a, 3b, and 3c with which the extrusion machine 2 supplies 
two or more sorts, and the example of a graphic display supplies individually 3 sorts of unvulcanized 
rubber material (henceforth rubber material) A, B, and C. The rubber material feed units 3a, 3b, arid 
3c are provided with the amount-of-supply adjustment device 4 which adjusts individually the amount 
of supply of rubber material A. B, and C, respectively. Rubber material A which passed through the 
amount-oi^supply adjustment device 4, B, and C are supplied to the main part of the extrusion 
machine 2 via a hopper thru/or the feeder 5. 

[0029]moreover — although the graphic display was omitted — the extrusion machine 2 — rubber 
material A, B, and C — it crosses generally and has a control means which controls the stage to feed 
a measuring rubber material into the extrusion machine 2 via the amount-of-supply adjustment 
device 4, and the injection stopping times of this rubber material. 

[0030]The extrusion machine 2 is provided with the direct-like moving mechanism 6. The direct-like 
moving mechanism 6 moves the extrusion machine 2 in the shape of direct along the axis line X of 
the axis of rotation 1a of the base material 1. This movement is for winding spirally the band-like 
rubber supplied from the feed zone 2a one by one to the field with a volume of the base material 1. 
[0031]Therefore, the base material 1 may be provided with a direct-like moving mechanism (graphic 
display abbreviation) instead of the direct-like moving mechanism 6. When the field with a volume of 
the base material 1 is a curved surface with big curvature, in addition to the direct-like moving 
mechanism 6, the extrusion machine 2 is provided with a turning movement mechanism (graphic 
display abbreviation). A turning movement mechanism makes it circle in a feed zone 2a tip along the 
curved surface with a volume of the base material 1 . 

[0032]A band-like rubber laminating device has the guide idler 7 ahead of the feed zone 2a of the 
extrusion machine 2. It shows the guide idler 7 to the prescribed position of the field with a volume of 
the base material 1 turning around the band-like rubber supplied from the feed zone 2a. 
[0033]Using the band-like rubber laminating device described above, spiral winding is carried out one 
by one, the band-like rubber extruded from the extrusion machine 2 is twisted around the rotating 
base material 1 , and how to mold a laminated rubber member with specified section shape is 
explained hereafter. 

[0034]Rubber material A supplied to the extrusion machine 2, B, and C are rubber compositions 
which have physical properties from which a modulus and 1.0 or more MPa of at least one moduli of a 
300% modulus differ between the two-sort rubber materials of the order of supply 1 00% after 
vulcanization. That is, when supplying each rubber material to the extrusion machine 2 in order of 
rubber material A, B, and C, it is that 1.0 or more MPa of the above-mentioned moduli differ between 
rubber material A and B, and 1.0 or more MPa differs in them between rubber material B and C. It is 
not asked whether between these two-sort rubber materials, which rubber material has a bigger 
modulus. Hereafter, the order of supply is described as the above-mentioned passage. 
[0035]Then, on the base material 1 (henceforth the rotating support 1) which supplies first rubber 
material A to the extrusion machine 2, and rotates the extruded band-like rubber A, spiral winding is 
carried out one by one, it twists, and of-the-same-kind rubber member A is molded. After holding the 
same extrusion sectional shape as the band-like rubber A following on this molding, the blend member 
(A+B) which added second rubber material B to first rubber material A is supplied to the extrusion 
machine 2. Spiral winding is carried out one by one on the rotating support 1, the band-like blend 
rubber (A+B) extruded from the extrusion machine 2 is twisted, and the first laminated rubber 
member {A+ (A+B)} is molded. 

[0036]At this time, the blend ratio of second rubber material B makes it take at least one increase 
gestalt of a stepwise increase and gradual increase. Only in the case of a stepwise increase, the 
increase gestalt in a blend ratio contains three persons the case of only gradual increase, and in the 
case of the combination of a stepwise increase and gradual increase here. It is altogether the same 



below. 

[0037]Spiral winding with the band-like rubber A and band-like blend rubber (A+B) which are twisted 
on the rotating support 1 shall be as follows, namely, — receiving the rotating support 1 in 
accordance with the direction of axis X of the axis of rotation 1 a of the rotating support 1 — the 
band-like rubber A and band-like blend rubber (A+B) — these ~ making a crosswise edge overlap 
mutually at least, spiral winding is carried out one by one, and rubber merhber A and (A+B) are 
molded. Band-like blend rubber (A+B) is made to overlap at least a part of of-the-same-kind rubber 
member A similarly. These overlap composition is common in all the laminated rubber members 
described below. 

[0038]The laminating method of the band-like rubber described above is set the foundations of the 
laminating method described below, and it is shown in drawing 2 by making into a mimetic diagram the 
direction section of axis X of the rotating support 1 of the first laminated rubber member molded 
according to 1 of this gentleman method *+. The first laminated rubber member shown in drawing 2 
starts volume attachment to the rotating support 1 from the right-hand side of a figure, and carries 
out spiral winding of the band-like rubber A and the band-like blend rubber (A+B) by comparatively 
small feed pitch p. Although this lamination form is a ribbon form so to speak, the mosaic form 
mentioned later may be sufficient as it. 

[0039]When drawing 3 molds the first laminated rubber member shown in drawing 2 , it is rubber 
material A supplied to the extrusion machine 2, and a diagram explaining the rate of a delivery late of 
B (%). and a relation with feed time (t). In drawing 3 . the supply time of onset tO to the feed time t1 
supplies only rubber material A to the extrusion machine 2. The blend of rubber material B is started 
from the feed time t1. Supply time-of-onset tO Before the supply end time tE makes 100% clitteringly 
total of the amount of supply of rubber material A and rubber material B. Let the amount of supply be 
capacity. Hereafter, it is the same. 

[0040]2 of ****** is explained. That is, after the first laminated rubber member {A+ (A+B)} molding by 
-| of ******, after holding the same extrusion sectional shape as band-like blend rubber (A+B) 
succeedingly, only second rubber material B is extruded from the extrusion machine 2. Spiral winding 
is carried out one by one on the first [ of the rotating support 1 ] laminated rubber member {A+ 
(A+B)}, the sent band-like rubber B is twisted, and the second laminated rubber member (A+(A+B) +B} 
is molded. The band-like rubber B is made to overlap at least a part of blend rubber member (A+B) at 
this time. 

[0041]It is shown in drawing 4 by making into a mimetic diagram the direction section of axis X of the 
rotating support 1 of the second laminated rubber member molded according to 2 of ******. When 
drawing 5 molds the second laminated rubber member shown in drawing 4 , it is rubber material A 
supplied to the extrusion machine 2, and a diagram explaining the rate of a delivery late of B (%), and 
a relation with feed time (t). In drawing 5. rubber material B starts supply by the feed time t1, and 
rubber material A stops supply by the feed time t2. The supply total amount of each rubber is 100% 
from the supply time of onset tO before the supply end time tE. 

[0042]3 of ****** is explained. That is, the blend member (B+C) which added third rubber material C 
only to second rubber material B is succeedingly supplied to the extrusion machine 2 after the 
second laminated rubber member {A+(A+B) +B} molding by 2 of ******. Spiral winding is carried out 
one by one on the second [ of the rotating support 1 ] laminated rubber member {A+(A+B) +B}, the 
band-like blend rubber (B+C) extruded from the extrusion machine 2 is twisted, and the third 
laminated rubber member [A+(A+B) +B+ (B+C)} is molded. 

[0043]At this time, the overlap composition in the blend ratio of third rubber material C and spiral 
winding of band-like rubber is as having stated previously, 

[0044]It is shown in drawing 6 by making into a mimetic diagram the direction section of axis X of the 
rotating support 1 of the third laminated rubber member molded according to 3 of ******. When 
drawing 7 molds the third laminated rubber member shown in drawing 6 , it is a diagram explaining the 
rate of a delivery late of rubber material A supplied to the extrusion machine 2, B, and C (%), and a 
relation with feed time (t). In drawing 7. rubber material B starts supply by the feed time t1, rubber 
material A stops supply by the feed time t2, and rubber material 0 starts supply by the feed time t3. 
The supply total amount of each rubber is 100% from the supply time of onset tO before the supply 
end time tE. 

[0045]4 of ****** is explained. That is, only third rubber material C is succeedingly supplied to the 
extrusion machine 2 after the third laminated rubber member {A+(A+B) +B+ (B+C)} molding by 3 of 
Spiral winding is carried out one by one on the third [ of the rotating support 1 ] laminated 
rubber member {A+(A+B) +B+ (B+C)}, the band-like rubber C extruded from the extrusion machine 2 
is twisted, and the fourth laminated rubber member {A+(A+B) +B+(B+C) +C} is molded. At this time. 



the overlap composition in spiral winding of band-like rubber is as having stated previously. 
[0046]It is shown in drawing 8 by making into a mimetic diagram the direction section of axis X of the 
rotating support 1 of the fourth laminated rubber member molded according to 4 of When 
drawing 9 molds the third laminated rubber member shown in drawing 8 . it is a diagram explaining the 
rate of a delivery late of rubber material A supplied to the extrusion machine 2, B, and C (%), and a 
relation with feed time (t). [n drawing 9 , rubber material B starts supply by the feed time t1 , rubber 
material A stops supply by the feed time t2, rubber material C starts supply by the feed time t3, and 
rubber material B suspends supply by the feed time t4. The supply total amount of each rubber is 
100% from the supply time of onset tO before the supply end time tE. 

[0047]1- of ****** described above — even if rubber material A in the 4, B, and C have the same 
numerals — not the rubber composition not necessarily same between all directions methods but an 
alV directions method — it is a rubber composition which changes with each. Change, injection 
stopping times, etc. of an input accompanying the supplying period of these rubber material A. B, and 
C and making time progress are controlled by the amount-of-supply adjustment device 4 and its 
control means. 

[0048] 1- of ********** — according to the 4, the effect stated to (1) - (6) below is done so. 
(1) As shown in drawing 10. in the laminated rubber after vulcanization, the contiguity rubber B and 
the rigid big level difference between C had arisen the contiguity rubber A and between B 
conventionally. However, according to this invention, to a figure, as a curve shows, the rigid level 
difference between each contiguity rubber is cancelable. As a result, conventionally, exfoliation failure 
occurrences, such as separation produced at the contiguity rubber interface, can be avoided, and the 
endurance of a laminated rubber body can be raised substantially. 

[0049](2) Among the contiguity rubbers A and B thru/or the contiguity rubbers B and C. on the other 
hand, to the rubber material of another side, green tackiness of a rubber material is insufficient at the 
time of molding, and, conventionally, it can solve thoroughly the problem which the adhesive agent 
had produced with the laminating method of this invention. This becomes that there is no 
manufacture poor generating based on the adhesive agent at the time of unvulcanized. 
[005G](3) Conventionally, on the other hand, rubbers are a halogenated butyl rubber constituent and a 
butyl rubber composition, for example, The contiguity rubber of the adhesive strength after 
vulcanization is very insufficient at the time of rubber compositions, such as NR (crude rubber) 
system, IR (polyisoprene rubber) system, SBR (styrene butadiene rubber) systems, and these blend 
systems. However, no matter what rubber it may use, adhesive strength powerful enough can be 
obtained with the laminating method of this invention. 

[0051](4) A rubber material can be easily changed continuously by extruding the band-like rubber 
which carries out spiral winding and is twisted around the rotating support 1 with the extrusion 
machine 2. As a result, the total man day which it becomes easy to automate fully of molding and 
molding takes can be reduced substantially, and productivity improves substantially. 
[0052](5) The gauge and width of each band-like rubber can be set up suitably. What is made for the 
feed zone 2a tip of the extrusion machine 2 to approach the rotating support 1, With the combination 
of making [ overlap at least a part of rubber member which carried out spiral winding previously ]- 
making [ overlap in part (edge) crosswise mutually ]-band-like rubber twisted around rotating support 
1, and band-like rubber twisted simultaneously +*. With high precision, it is highly efficient in desired 
shape, and sectional shape of result each rubber member can be realized in it. 

[0053](6) since a blend rubber field is formed in the laminated rubber after vulcanization, it is anxious 
to the physical properties of contiguity rubber, etc.. and there is nothing — rubber material A, B, and 
C — it is alike, respectively, and it receives and the optimal physical-properties design can be 
performed independently. As a result, the laminated rubber after vulcanization can demonstrate 
advanced performance ideally. 
[0054] 

[ExamplejThe example which applied the band-like rubber laminating method of this invention to the 
tire is described based on drawing 11 . Drawing 1 1 is a left half section figure by the flat surface 
containing axis of rotation of a tire. In drawing 11 . the tire 10 has the bead part 1 1 (only one side is 
shown) of a couple, the sidewall part 12 (only one side is shown) of a couple, and the tread part 13. 
The tire 10 is provided with the radial carcass 15 of 1 or more plies which reinforces each part 11, 
12, and 13 over between [ of the couple laid underground in the bead part 11 ] bead core 14, and the 
belt 16 which strengthens the tread part 13 with the periphery of the radial carcass 15. The terminal 
part of the radial carcass 15 is stopped between the bead cores 14 which make a pair. 
[0055]The tire 10 has the tread rubber 19 with the chafer rubber 17 in the bead part 11 as the outer 
rubber member at the periphery side of the side wall rubber 18 and the belt 16 of the tread part 13 at 



the sidewall part 12. 

[0056]The tire 10 has the inner liner rubber 20 as the inside rubber member, and has the bead filler 
rubber 21 as an internal reinforcement rubber member of the sidewall part 12 from the bead part 11. 
The tire 10 is sometimes provided with the mini side wall rubber 22 which achieves the role of 
mediation of the side wail rubber 18 and the tread rubber 19 as the outer rubber member. 
[0057]Generally the tread rubber 19 has [ the tread under cushion rubber 23 for securing adhesion 
with the belt 16 ] the multilayer structure of an interlayer and the tread cap rubber 25 for the tread 
base rubber 24 in the innermost side. 

[0058](1 of ********) All of the tire for cars are almost tubeless (henceforth T/L) tires here these 
days. The basic characteristic with an important T/L tire is the airtight holdout of filling air. 
Therefore, either [ at least ] the halogenated butyl rubber constituent of air impermeableness or a 
butyl rubber composition is used for the inner liner rubber 20. 

[G059]The covering rubber of the reinforcement cord of one of these and the radial carcass 15 is a 
rubber composition of NR system, IR system, and an SBR system. The adhesive property after 
vulcanization is inferior in the rubber composition, halogenated butyl rubber constituent, and butyl 
rubber composition of these systems. As a result, exfoliation arises between both kind rubbers in 
many cases. Therefore, either of the second laminated rubber member {A+(A+B) +B} according to 2 of 
the first laminated rubber member {A+ (A+B)} according to 1 of ****** explained previously or 

is applied to the inner liner rubber 20. in this case, rubber member A and a rubber member 
(A+B) — rubber member (A+B) and rubber member B is made to overlap all over the districts mostly 
[0060]The rubber composition of NR system, IR system, and an SBR system is applied to rubber 
material A. A halogenated butyl rubber constituent and a butyl rubber composition are applied to 
rubber material B. If it does in this way, the covering rubber constituent of a reinforcement cord will 
be approached as the rubber composition near the radial carcass 15. As a result, the exfoliation 
failure between the covering rubber of a reinforcement cord and the inner liner rubber 20 can be 
prevented. The covering rubber of a reinforcement cord is compared with a halogenated butyl rubber 
constituent and a butyl rubber composition, and has a modulus and a 300% modulus 100% high 1 or 
more MPa. 

[0061](2 of ********) The interface of the chafer rubber 17 of the quality excellent in rim **** 
resistance of superhard and the elastic inner liner rubber 20 exists in alpha field (toe part) shown in 
drawing 1 1 with a circle [ of a dashed dotted line ]. For this reason, it is easy to produce tow chip 
failure at the time of rim **** at the time of the rim group of the tire 10. Therefore, the fourth 
laminated rubber member {A+(A+B) +B+(B+C) +C} according to 4 of the third laminated rubber 
member {A+(A+B) +B+ (B+G)} according to 3 of ****** or ****** is applied to the chafer rubber 1 7 
and the inner liner rubber 20. 

[0062]In this case, the inner liner rubber 20 applies the second laminated rubber member [A+(A+B) 
+B} previously. 

Then, BR (butadiene rubber) system rubber composition for the chafer rubbers 17 is used for rubber 
material C, and the third laminated rubber member {A+(A+B) +B+ (B+C)} or the fourth laminated 
rubber member {A+(A+B) +B+(B+C) +0} is completed. 

In this case, a rubber member (B+C) or a laminated rubber member {(B+C) +C} is made to overlap the 
both sides of a laminated rubber member {A+(A+B) +B} part. The 100% modulus of the chafer rubber 
17is4.0-8.0MPa. 

It is higher than the after-vulcanization 100% modulus of rubber material B 1 or more MPa. 
A tow chip is avoidable now. 

[0063](3 of ********) big [ directly under / loading / the tire 1 0 ] in beta field shown in drawingJJ. 
with a circle [ of a dashed dotted line ] — it bends and a strain occurs. The side wall rubber 1 8 which 
excelled [ modulus ] in weatherability and flexibility 100% on the other hand is 1.0 - 2.5MPa, and the 
bead filler rubber 21 aiming at reinforcement strengthening.of the bead part 1 1 is 5.0 - lO.OMPa. 
Therefore, beta field is seen in the thickness direction of rubber, and presents the modulus array 
form shown in drawing 10 . With this modulus level difference, rubber interface exfoliation failure often 
arises to beta field. 

[0064]Therefore, the fourth laminated rubber member {A+(A+B) +B+(B+0) +0} according to 4 of 
****** is applied to the bead filler rubber 21, the side wall rubber 18, and the chafer rubber 17. The 
rubber composition of the bead filler rubber 21 and rubber member B consider it as the rubber 
composition of the side wall rubber 18, and rubber member 0 uses rubber member A as the rubber 
composition of the chafer rubber 1 7. By using this fourth laminated rubber member, as shown in 
drawing IQ, modulus distribution becomes curve-like and a modulus level difference is lost in 
practice. It stops as a result, generating rubber interface exfoliation failure. Also in this case, each 



laminated rubber member is mutually considered as a part of overlap. 

[0065](4 of ********) In gamma field shown in drawing 1 1 with a circle [ of a dashed dotted line ], a 
big strain occurs directly under [ loading ] the tire 10. On the other hand, the covering rubber of a 
high modulus to which a modulus suits covering of a steel cord 300%, and the tread under cushion 
rubber 23 of the same kind are 15 - 18MPa, The tread base rubber 24 which is rich in cushioning 
properties is 5 - 12MPa, and the tread cap rubber 25 which is excellent in abrasion resistance or 
driving stability is 7 - 13MPa. In practice, it has a modulus difference of 1.0 or more MPa between 
contiguity rubbers. Therefore, gamma field is also seen in the thickness direction of rubber, and 
presents the modulus array form shown in drawing 10. With this modulus level difference, rubber 
interface exfoliation failure often arises to gamma field. 

[0066]Therefore, the fourth laminated rubber member {A+(A+B) +B+(B+C) +C} according to 4 of 
:4»lu|cHc:|c>ic is applied to the tread rubber 19. The rubber composition of the tread under cushion rubber 
23 and rubber member B consider it as the rubber composition of the tread base rubber 24, and 
rubber member C uses rubber member A as the rubber composition of the tread cap rubber 25. By 
using this fourth laminated rubber member, as shown in drawing 10 . modulus distribution shows a 
curve and a modulus level difference is lost in practice. It stops as a result, generating rubber 
interface exfoliation failure. Each laminated rubber member in this case is mutually considered mostly 
as the overlap covering overall width. 

[0067]4 of ****** is developed further, and the mini side wall rubber 22 which is excellent in 
conductivity can also set the rubber composition to rubber material D, and can also mold the fifth 
laminated rubber member. In this case, rubber material D is taken as the rubber composition of the 
side wall rubber 1 8. The laminated rubber member which has rubber material D is made to overlap the 
both sides of other laminated rubber members part. 

[0068](Other examples) Drawing 1 2 is a sectional view of an engine-mount block of a car. In drawing 
12, the engine-mount block 30 is one side, it needs the rubber which has a high damping effect so 
that it may change, and it needs the rubber which is excellent in weatherability on the other hand. 
Therefore, the second laminated rubber member {A+(A+B) +6} according to 2 of ****** is applied to 

the engine-mount block 30. 

[0069]That is, the rubber B of the rubber composition which has a high damping effect to inside 
rubber is used for the outer rubber of the engine-mount block 30 using rubber material A of a rubber 
composition which is excellent in weatherability. A military requirement can be made to fully satisfy 
using the rubber physical property which conflicts mutually by this. Rubber member A, rubber member 
(A+B), and rubber member B is made to overlap all over the districts mostly also in this case, 
although explanation is omitted in addition to engine-mount block 30 — a rubber cushion, a fender, 
etc. — 1- of ****** — the 4 and its development method are used. 
[0070] 

[Effect of the InventionjAccording to the invention indicated to claims 1-9 of this invention, when 
manufacturing the rubber composite of a tire or others under the molding automation by space- 
saving. Sufficient endurance maintenance of the rubber composite of a tire or others and application 
of the optimal-design rubber composition to each rubber can be reconciled, and the laminating 
method of the band-like unvulcanized rubber of a high throughput which can realize easily highly 
precise request sectional shape of each rubber and precise request arrangement can be provided. 
According to the invention indicated to claims 10-12 of this invention, it has an easy and compact 
structure and the laminating device of the band-like unvulcanized rubber of the low cost which can 
realize certainly the invention indicated to claims 1-9 can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline side view of the laminating device of the band-like unvulcanized rubber of 
this invention. 

[Drawing 2] It is a typical sectional view of the first laminated rubber member of this invention. 

[Drawing 3] lt is a diagram showing the relation of the rate of a delivery late of each rubber material of 

the first laminated rubber member and feed time which are shown in drawing 2 . 

[Drawing 4] It is a typical sectional view of the second laminated rubber member of this invention. 

[ Drawing 5] It is a diagram showing the relation of the rate of a delivery late of each rubber material of 

the second laminated rubber member and feed time which are shown in drawing 4 . 

[Drawing 6] lt is a typical sectional view of the third laminated rubber member of this invention. 

[Drawing 7] It is a diagram showing the relation of the rate of a delivery late of each rubber material of 

the third laminated rubber member and feed time which are shown in drawing 6 . 

[Drawing 8] It is a typical sectional view of the fourth laminated rubber member of this invention. 

[Drawing 9] It is a diagram showing the relation of the rate of a delivery late of each rubber material of 

the fourth laminated rubber member and feed time which are shown in drawing 8. 

[Drawing 10] It is an explanatory view of modulus distribution of each rubber after vulcanization of the 

fourth laminated rubber member shown in drawing 8 . 

[Drawing 1 li lt is a left half section figure of the tire of this invention. 

[Drawing 12] It is a sectional view of an engine-mount block of the car of this invention. 

[Description of Notations] 

1 Base material 

1 a Axis of rotation 

2 Extrusion machine 
2a Feed zone 

3a, 3b, 3c rubber material feed unit 

4 Amount-oFsupply adjustment device 

5 Hopper (feeder) 

6 Direct-like moving mechanism 

7 Guide idler 

10 Tire 

11 Bead part 

12 Sidewall part 

13 Tread part 

14 Bead core 

15 Radial carcass 

16 Belt 

17 Chafer rubber 

18 Side wall rubber 

19 Tread rubber 

20 Inner liner rubber 

21 Bead filler rubber 

22 Mini side wall rubber 

23 Tread under cushion rubber 

24 Tread base rubber 

25 Tread cap rubber 
30 Engine-mount block 
A, B, C rubber material 



X Axis line 
p Feed pitch 
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